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Introduction
Caffeic acid phenethyl ester (CAPE) is a natural phenolic chemical compound found in a variety of plants. It is also a component of propolis from honeybee hives, used as a sealant and to keep the hive clean from fungus and other contaminants [1] .
Several in vitro pharmacokinetic effects have been reported for CAPE, including a positive effect on reducing
Results and Discussion
The CAPE analogs were synthesized using the methodology described in "experimental" section. Our method using IR energy allows us to prepare both amides and cinnamic acids analogs. Cinnamic acid analogs were prepared in good yields with short reaction times (see Table 1 ); this allows to an efficient preparation and purification. Our results are consistent with those reported on literature achieving in some cases better yields.
In Table 2 , we show the molecules synthesized using our methodology, some of them have high yields, and others have very low yields. This increase of yield is due to the presence of halogens and phenoxy moieties in the acids and in the amines used to prepare these molecules. On the other hand nitro and methoxy moieties decreased yield. The presence of trifluoromethyl moiety diminished the yield in the presence of phenoxyacetic acid while with cinnamic acid result in good yields. Our working group proposed the synthesis of amides from carboxylic acids and amines without the presence of solvent and using infrared energy. This method has facilitated the production of the amides listed above using a relatively clean procedure that generates few reaction by-products.
This procedure also eases the purification process, as what remains are only any unreacted raw materials and trace amounts of the by-products. This produces good yields and amides with a high degree of purity after separation treatment. This is also a low-cost procedure, because, as mentioned above, it does not require the use of expensive catalysts or solvents that must be recovered, nor any treatment is required as a result of their use.
Conclusion
This paper presents a novel methodology for the synthesis of cinnamic acid analogs via a Knövenagel-Döbner modification and CAPA amide analogs in the absence of solvent and with good yields, using infrared radiation as energy source.
Experimental

Synthesis of Cinnamic Analogs
Our team prepared the cinnamic acid analogs that were not commercially available-4-(4-chlorophenoxy) cin-namic acid and 4-phenoxy cinnamic acid-via a Knövenagel-Döbner condensation using piperidine and glacial acetic acid as catalyst and solvent, respectively [35] [51] . The other cinnamic acid analogs (cinnamic acid, 4-nitro cinnamic acid, 3,4-dichloro cinnamic acid, 4-methoxy cinnamic acid, and 4-methyl cinnamic acid) were also synthesized, onlyphenylacetic acid was purchased from Sigma Aldrich Co.
® (Scheme 1). The corresponding substituted benzaldehyde and malonic acid weighed on a 1:1 ratio were placed in a flask with piperidine (1 mL for each part of substituted benzaldehyde (ratio 1.25:1)) and glacial acetic acid (2.5 mL for each part of substituted benzaldehyde (ratio 1.77:1)). This flask was connected to the reflux apparatus at 140˚C -160˚C, which is the temperature necessary to carry out the reaction, followed by TLC (hexane: EtOAc, 80 :20) . Upon completion of the reaction, ice or cold water was added to the flask until the acid precipitated; it was then filtered and washed repeatedly with water (3 × 100 mL). Recrystallization from EtOAc produces the corresponding acid.
If the acid did not precipitate but formed an emulsion, liquid-liquid extraction with EtOAc (5 × 50 mL)was performed. Following this step, some acetic acid was dissolved in the EtOAc. Brine (3 × 30 mL) was then used to remove this acetic acid, and anhydrous sodium sulfate was then used to remove water from the organic phase (EtOAc) to allow recrystallization.
General Procedure, for 3-(4-Phenoxyphenyl)-2-Propenoic Acid and 3-[4-(4-Chlorophenoxy) Phenyl]-2-Propenoic Acid
4-(4-chlorophenoxy) benzaldehyde (1 g, 3.640 mmol) and malonic acid (1 g, 9.6097 mmol) were weighed in a round bottom flask; piperidine (1 mL, 11.76 mmol) and glacial acetic acid (2.5 mL, 41.66 mmol) were added. This was taken to the IR light at 130˚C -140˚C. After 1 hour the reaction mixture was cooled and cold water with ice was added until precipitation. The flask was brought to room temperature and then filtered and rinsed with water at room temperature until no signs of the aldehyde were present. Sufficient AcOEt was added to dissolve the crystals, and anhydrous sodium sulfate was added to remove water captured by crystals. Recrystallization then occurred, with the appearance of white needles.
1) 3-(4-phenoxyphenyl)-2-propenoic acid (7)
Yield (85%) 
Amide Synthesis
The acid and amine, weighed on a 1:1 ratio, were placed in a flask and connected to the reflux apparatus at 140˚C -160˚C with the 300W IR light bulb, followed by TLC(hexane: EtOAc, 50:50). Upon completion of the reaction, sufficient AcOEt was added to dissolve the reaction product.
A small amount of activated charcoal was added to the reaction mixture and filtered over diatomaceous earth (Hyflo Super Cel.
® Diatomaceous earth) purchased from Sigma Aldrich ® to remove the activated charcoal. Recrystallization from EtOAc produced the corresponding amide.
Further recrystallizations were made with an AcOEt: hexane 90:10 mixture only when necessary (Scheme 2). Scheme 1. Knövenagel-Döbner condensation used to prepare cinnamic acid analogs. 
4) N-(2-phenylethyl)-3-[4-(4-chlorophenoxy)phenyl]-2-propenamide (17)
Yield (0.37 g, 28%), mp 123˚C -124˚C. IR (Diamond, cm 
